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Abstract Micromorphological characters from fruit surface of 24 species and seed coat of 
21 species, 6 subgenera of Rhododendron from China, i.e., Azaleastrum, Hymenanthes, 
Pentanthera, Rhododendron, Therorhodion and Tsutsusi, were examined under the scanning 
electron microscope. Ledum palustre was also examined to compare with the species of 
Rhododendron. The micromorphological characters of fruit surface and seed coat in 
Rhododendron are described in this paper. Different types are distinguished here on the basis 
of morphological characters such as scale, trichome, stomatal apparatus of fruit surface, and 
ornamentation of seed coat. Compared with seeds of extant and fossil Rhododendron species, 
some new seed types in Rhododendron species from South China are found. R. redowskianum 
of subgen. Therorhodion has sparse short setas on the fruit surface without stomatal apparatus. 
Outline of its slightly flattened and unwinged seed is narrowly oblong. Subgen. Rhododendron, 
the lepidote rhododendron, with scales on fruit surface, as well as brain-line ridge on the seed 
coat, differs distinctly from the elepidote rhododendron. Fruit surface of the species in subgen. 
Hymenanthes belongs to R. fortunei-type, which is characterized as the irregular cuticular 
membrane without trichome, with stomatal apparatus rarely seen. In the species of subgen. 
Tsutsusi, the type of fruit surface belongs to R. mariae-type, which is characterized as the 
compact cuticular membrane with thick trichomes. As far as seed coat is concerned, only one 
type is found in subgen. Hymenanthes (i.e., R. fortunei-type), whereas two types occur in 
subgen. Tsutsusi (i.e., R. meridionale-type and R. mariae-type). The species of subgen. 
Azaleastrum show the great divergence on morphological characters. Separately, sect. 
Choniastrum and sect. Tsutsusi exhibit their own micromorphological characters. According 
to the morphological characters of fruit surface, R. molle of subgen. Pentanthera differs 
distinctly from the species of other subgenera. However, its R. molle-type seed is similar to R. 
fortunei-type seed. The above-mentioned morphological characters support the results from 
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molecular systematic studies: except for subgen. Therorhodion, the lepidote rhododendron 
(subgen. Rhododendron) plus Ledum, is monophyletic; subgen. Tsutsusi from China and 
subgen. Hymenanthes are both monophyletic; subgenera Azaleastrum and Pentanthera are 
both polyphyletic; and in subgen. Azaleastrum, sect. Choniastrum and Tsutsusi are both 
monophyletic. Furthermore, the relationships between the closely related taxa are also inferred 
from  micromorphological characters and molecular data. This study provides 
micromorphological evidence to support the separation of R. bachii from R. ovatum as a 
distinct species. 

Keywords Rhododendron, micromorphological character, systematics, fruit surface, seed 
coat. 
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[] Taxon a Locality H Dur Voucher 
000 LedumL. 
L. palustre L. Antu, Jilin F/S': 0 0 0 ወ. Y. Fu) 1389 (FUS) 
[| [] Rhododendron L. 
0000 subgen. Rhododendron 
[] sect. Rhododendron 
ü F: [] [] [] (5. H. Chun) 16145 (IBK) 
R. liliiflorum Lévl. Mt. Damiaoshan, Guangxi 
ü S:000.0 (S.L. Yu & H. F. 
Longshen, Guangxi Qin) 700619 (IBK) 
000000 subgen. Hymenanthes (Blume) K. Koch 
[] sect. Ponticum G. Don 
R. fortunei Lindl. ü Mt. Hengshan, Hunan F/S: (P. C. Tam) 63884 (IBK) 
R. discolor Franch. ü Huaping, Guangxi F/S: s (S. L. Yu & H. F. 
Qin) 700570 (IBK) 
[] ü F: [] [] (C. Wang) 39553 (IBK) 
R. orbiculare Decne. ssp. Xiangzhou, Guangxi 


cardiobasis (Sleumer) Chamb. 
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[ (S. L.Yu et al.) 70061 





24 U ü ] [ D D 450 





[] 1(0) Table 1 (continued) 
Taxon Locality [] Voucher 

[] F/S: [ (C. C. Chang) 13276 (IBK) 
R. fangchengense P. C. Tam Shangsi, Guangxi 






























































































































































F: [] [] [] (Rhododendron Group) 
R. dachengense G. Z. Li var. Jinxiu, Guangxi 010 (IBK) 
scopulum G. Z. Li 




















































































































































































































































































































































































































































































































































































































DDOD subgen. Azaleastrum Planch. ex K. Koch 
[] sect. Azaleastrum (Planch.) Maxim. 
[| [] R. ovatum (Lindl.) 1 EB O [] F: Anonymous 52765 (IBK) 
Planch. ex Maxim. Quanzhou, Guangxi 
D [ S: D 0 0 (S. K. Lau) 83568 (IBK) 
Mt. Maoershan, Guangxi 
ü F: [] [] [] (Rhododendron Group) 001 
R. mitriforme P. C. Tam Jinxiu, Guangxi (IBK) 
S: [] [] [] (Z. S. Chung) 83568 (IBK) 
Mt. Maoershan, Guangxi 
R. bachii Lévl. Lingui, Guangxi F: D [] [] (C. C. Chen) 50350 (IBK) 
Without precise locality 5: [] [] [] (Z. S. Chung) 83139 (IBK) 
[] sect. Choniastrum Franch. 
R. westlandii Hemsl. Heng Xian, Guangxi F/S: (C. C. Chen) 50255 (IBK) 
R. latoucheae Franch. Guilin, Guangxi F/S: (Z. S. Chung) 808583 (IBK) 
ü Xing'an, Guangxi F: D [] [] (C. C. Chen) 51214 (IBK) 
00000 subgen. Pentanthera (G. Don) Pojarkova 
R. molle (Bl.) G. Don ü Guilin, Guangxi F/S: (H. Liang) 10007 (IBK) 
00000 subgen. Tsutsusi (Sweet) Pojarkova 
[1 Ll sect. Brachycalyx Sweet 
OOO R. mariesii Hemsl. & Wils. Wuxi, Sichuan F/S: (G. H. Yang) 58282 (IBK) 
[] sect. Tsutsusi Sweet 
R. meridionale P. C. Tam [] Fangcheng, Guangxi S: 0 ] 0 (H. Y.Liang) 69929 (IBK) 
[] R. mariae Hance Luochen, Guangxi F/S: [] (Z. S. Chung) 83796 (IBK) 
[] ü F/S: (Z. S. Chung) 83967 (IBK) 
R. kwangsiense Hu & P. C. Tam Sanjiang, Guangxi 
R. tiantangense G. Z. Li [] Rong Xian, Guangxi S: 00 [] (S. O. Zhong) B144 (IBK) 
R. subenerve P. C. Tam Guanyang, Guangxi F: D O [] (C. C. Chen) 5211 (IBK) 
F: D O [] (C. C. Chen) 51858 (IBK) 
R. flosculum W. P. Fang & G. Z. Li Ziyuan, Guangxi 
R. linguiense G. Z. Li [] Lingui, Guangxi F: [] Ú (Z. S. Chung) 90957 (IBK) 
00000 subgen. Therorhodion (Maxim.) Drude 
F/S: Anonymous s.n. (FUS) 
R. redowskianum Maxim. Mt. Changbaishan, Jilin 
* F[] SO O [] F and S are abbreviations of fruit and seed, respectively. 
2 JUuu 


21 JlUUUIDUDUUDUD 
UUUIUUIDUDDDUDUDUDU:UUDUDUUDDUUDDUU. 000 ቨ› ሀ 
በበበ በ ዐበበበበበበበበቨሀበሀ በበ, IU I i Uu II በ [ሀ ሀ ዘ 


10 UUDDUD:DDUDDDDUDDDDDDBDUDDDBDBDDDDDUDU 25 


DUUDUUDU,UUDUDDU,UUDDUDDUDUDDUDULUDU,DUDUUDDU:;:DDDUDDUDUUUuu 
በገበበበበበበገበበበበ።በበሀበበበበበበበበ።በበበ በ [በ00 ፲[[ 
(LU L] 
በበበበበበገበዘበበበበ።ሀበበበበበ1በ0[000[00በ[በበ ቨ[ በ 1a b), 
(DL OL ELO CE C] CE D] C] D] 
umumumumu.DmDBHBHDBHDHDEHDD-?l lul: 

l D D] GC. liliiflorum-type): DUOUOUUUU0U00.000000000 
በበ0በ.00በ00[000000000.[0[0[0[0[ [ @ 2. 3 
[] L] I] (R. fortuneitype): 00000000. 0000. DU DU DU I I I 
OO ዘ] 4a bli [] [] [] D] (1. 5a, [] [] [] [| [] (0 6 2D 0 D [] D D D (D s Ú 
9ን[|[] [] [] [] [] በ] m uu 111][ [ UO G 12700000 (Ú 13, 140 
ሀ] 15)[][] [| [| [| [|] 16, 17)[] [| [| [| [| [| [| [ [] [ [| [ [| [ [ 1] [ [ [ [ ን[ በ 
በበ[በ[በጠ00000)100000001000000007)01በ00ቢበበበ[በ 
በበበበበበበበበበበበበበበበበበበበበበብ(ንበ16,171[ 

[] L] (R. ovatum-type): 10በ00000000000.0000.[00[0[0000[.ቨ 
ugmgggdaggug.gguBbp.b!90Duututau«ututututl 
0000, ን በ19 ህበበበ በበበ 0000. ሀበ ሀበቧኢሀ. 
OO. DJ 20,2000 
l] O (R. latoucheae-type): DOUOOUOOUOUOUU0.0000;0000000 
0 [I (U 24, 25)[] 
[] L] (R. molletypre): O00000. 0000000000. UU I I I III, 
(Ú 26, 27)[] 
[] D] [] (R. mariae-type): O00000, 00d O0 Ud . IU I i DE C] 7] DI D] 
OOUUUU 31, 320, 00000.00000 033, 00000000), 
(U 341 0000 03500 

l] 1] l] L] (R. redowskianum-type): DUOUOU0U.000U00.00000000 
U D U U U (ü 36 

„000000. 000000000000000 22, 230000000 
HOUGM200000U00U00U0U0GU0U00U0U00.0000.000 
በእበበበበበበበበበበበገሀበገበሀበበሸበበበበበበበበበበ0በ0በ0በበ›00[በቨ 
በ10[0[0[0[00[00[00000000000000[00ሸ[0[ 

22 በበበ[በበ0በ0በ000800080ቨ 
በበ]][በ00በሀበበበበበበበበበበ፡በበበበ፡.በበ0008000› 00ቨ 
በበበ በ በበበበበበ በበበ በበበ በበ በገበበበበ በበ በበ[። በበበ 
110[01[0[00[000000000[0[:[ 

Kingdon-Ward(1935, 1947] 00 000000000000 YD (Alpine type)[] [| 
Ll [| l] (Forest ከኾ6)[] [| O Ll [| (Epiphytic type)[] [| O O Collinson[] Crane(1978)[] O OO 
በ] 1] D] DI [0 L] Ericaceae[] [] [] D] L] D] D] D] 30000 2000 (Type 1-AD Type 1-B[]Type 2 





L1 
L1 
- 








c c cr rH መመመጩሥመጩጩጀጩ 


E 








oo 

















r3 
E3 E H pr e p p c H mp m m rd ru hud mr 


























26 U ü Uu D [ D 45 [] 





El 


Tyre3)l I UI BH UU DU I. በ 0 0 UI በ D (ü 37, 38), በ O Kingdon-Ward 
LU U በ DI D Collinson[] Crane[] Type 30 0 IJ በ (199551]11111101 L 
UUUIDUUDDUDUU. ,90008በ1891ሀ000000ፌ0900[0ኽ0ቨዐቨ.0 

UUDDDDUUDDJDDDUDBDBDUDUDU.DUDDUDDUDDUUDUDUDuD, tue 


oO 


= 
C3 


OU: 0000,0U000000000U000.0U0U0000000.00.0 
(EL OL EL OI CE C] CE DI CI. LI 

UD D D] (R. Hüflerumtyge: DUOUOUU0.U000000000000U00, 
HOU.0U0U000.00000., 00000008 Kingdon-Ward] 1 1 D] D] . 
O Collinson[] Crane[] Type 1-8 [] [1 [] D] [| [| LH] ([] 390 

l L] D D (R. fortunei-typey: DUOUU,.000.000000000.0000 
በበበገ]]በ1በ1በ፡ በዐበበበበበበበበበበበበበበበበበበ00በ00[0[በ 
(U 40-42)[] D] [| [| [| 0 43, 442) [] [] [] [] [| D] U 45, 490 0000 U 47, 48)[] 
] በ ( 49, 5000000 (U 51, 520 [| [| [| [| (D 53, 54)0 [] [] [] [] (U 55, 590 
Kingdon-Ward(1935, 1947)[] [] [] [] [] [] Collinson[] Crane(1978)[] Type 1-AQ [| [| Ll 
l] L] (R. latoucheae-type): (IL UI I UI I UI I UI. Du BU EU DU UU, በ 
በ1በ[በ[0000.00በ[0 በብ] 63.64ቨ 000 (U 65, 66)[] 

[] [] (R. molletype): በበበ በ. I I IU. I Uu UU UU DDU UU UI; 
በበበ[0በ0000.0000000000[00.000[0000፡80000.ቨ 
U 
0 
U 


El 
nm 


[] 
[] 
[] 


Co ሯ፲ 








PJ. prior E=]; 1.55 p=] ea 


OO 











D D d 67,68), 00000000 

l] [] (ደ mariaetype): HOHOOUU.U000U0000U0.000000000. 
UU.UDDDUDUDD,UDDUDDUDDUDBDUDBDUDDULIIIDDUDUDUDUULDU 
69, OU DD DD DD D D D (D 72. 730 D [| [| [| [| 76a, 5), 00, 000 
በበበበበበበበ ።ሀበበበበበቨበ። በበ ፡።በበበበበ።በበበ0በ።ንቨ;በቨበቨበቨበ። 
Du. rm 

DDOD (R. meridionaletype): UU. DU DU. UU UU UU UU II UID; 
O00000. III a b ቨ I ቨ l 
75)[] 
በበ፡10በ0.በበ0.8.00.ፏ.80000ሀ00ሀ00000000.› 0000D 
on-Ward(1935, 1947)[] [] [] [| D] [| , [| [| [| Collinson[] Crane(1978)[] Type 20 

l] D] 0 (R. ovatum-type): IU. III Ii ui ui uu DI I UD. D (D 57, 580 
[E] C] D] D] GC. miriformetype): 0000.000. UU DDUDDDD. UU 
Ë 
U 














ምውመዎጩጩጩጩ2ረሟጩረሬረጩጩጩጋ ፎ ፎሯ ” 


ውጮ [ሀ] 


በ ሀ ሸገ 59,600 DH D ü D U C 61, 620 
D U Ú [] (ደ. redowskianum-type): UU. 0በ;8000[00›0›0008000ቨ 
([] 77, 78)[] 








L1 
L1 
5-1,521 15:1. ET E=: 


10 UDIUD:DODUOOUDDODOOUDODDOODDODDUOD 27 








01-12 በበበበበበበበ0[0በ0..80በ00በ00በ lab 0 002,3. 0000004a,b. OO 0005a,b. C] I 
00067 000008. 00000009 0000010 00000011.0000022.00000 

Figs. 1-12. Fruit surface in Rhododendron, showing the surface ornamentation. la, b. Ledum palustre. 2, 3. R. 
liliiflorum. 4a, b. R. fortunei. 5a, b. R. discolor. 6, 7. R. orbiculare ssp. cardiobasis. 8. R. orbiculare ssp. oblongum. 9. R. 
yuefengense. 10. R. maoerense. 11. R. guihainianum. 12. R. chihsinianum. 

Scale bar: 18, 4b, 5b, 6, 10775 um; 1b=7.5 um; 2=150 um; 3, 7710 um; 4a, Sa=12 um; 8=23.1 um; 9, 12=15 um; 11=43 um. 
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013-244 1በ111በ1በበበበበ.[በበ,10.000በ00 13.14. (1D O U D 15. 00000 16, 17. 0 000018. 0 
H B B 19a. b. |] [| [1 [| [| 20, 21. [1 |] [] [] DE በ 22,23. 00000240000 
Figs. 13-24. Fruit surface in Rhododendron, showing the surface ornamentation. 13, 14. R. simiarum. 15. R. simiarum 
var. versicolor. 16, 17. R. dachengense var. scopulum. 18. R. ovatum. 19a, b. R. mitriforme. 20, 21. R. bachii. 22, 23. R. 
westlandii. 24. R. latoucheae. 

Scale bar: 13=50 um; 14, 23=15 um; 15=86 um; 16=60 um; 17=10 um; 18, 19a, b, 20, 24=75 um; 21=20 um; 22=250 um. 
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025-36 O0000000000,. 0000000 2.000026, 27.000 028. 000 029,30. 00000 
31,32. 0000033. 0000034.0000035.0000036 000000 

Figs. 25-36. Fruit surface in Rhododendron, showing the surface ornamentation. 25. R. latoucheae. 26, 27. R. molle. 28. 
R. mariesii. 29, 30. R. mariae. 31, 32. R. kwangsiense. 33. R. subenerve. 34. R. flosculum. 35. R. linguiense. 36. R. 
redowskianum. 

Scale bar: 25=75 um; 26, 29=150 um; 27=10 um; 28, 36=100 um; 30=12 um; 31-35=300 um. 
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በ 37-48 በ በ 0 0 00 0 0 37, 38. 39. D] D D 40-42. 


43, 44. [] [] 45, 46. [] 000 47, 48. [] [] 
Figs. 37-48. Seed coat in Rhododendron, showing the whole seed and ornamentation of seed coat. 37, 38. Ledum 
palustre. 39. R. liliiflorum. 40-42. R. fortunei. 43, 44. R. discolor. 45, 46. R. orbiculare ssp. oblongum. 47, 48. R. 


yuefengense. 
Scale bar: 377100 um; 38-43 um; 39, 40, 43, 4771200 um; 41775 um; 42, 46, 48=50 um; 44760 um; 457750 um. 
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049-60 110በ00000000898፡.80000080000988 49,50. (1 n D D U 055552 00 0 0 053,54. 
DDDDD55,56. 00000 57,58 0000 59,60. 000000 

Figs. 49-60. Seed coat in Rhododendron, showing the whole seed and ornamentation of seed coat. 49, 50. R. maoerense. 
51, 52. R. guihainianum. 53, 54. R. chihsinianum. 55, 56. R. fangchengense. 57, 58. R. ovatum. 59, 60. R. mitriforme. 

Scale bar: 49=200 um; 50, 58, 60=75 um; 51=1000 um; 52, 54, 56=50 um; 53=1200 um; 55, 57, 59=750 um. 
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Figs. 61-69. Seed coat in Rhododendron, showing the whole seed and ornamentation of seed coat. 61, 62. R. bachii. 63, 
64. R. westlandii. 65, 66. R. latoucheae. 67, 68. R. molle. 69. R. mariesii. 
Scale bar: 61, 657600 um; 62, 66=75 um; 6371200 um; 64, 68=50 um; 6771360 um; 69=300 um. 
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070-78 [ [] D000C0000, 000000000000 7.0000 71a» b. OOO00 72, 73.00 
በ 74,75. በ 0 0 0 D 76a, b. 000 77,78. 100 [0 
Figs. 70-78. Seed coat in Rhododendron, showing the whole seed and ornamentation of seed coat. 70. R. mariesii. 71a, 
b. R. meridionale. 72, 73. R. mariae. 74, 75. R. kwangsiense. 76a, b. R. tiantangense. 77, 78. R. redowskianum. 

Scale bar: 70, 78-43 um; 718, 72, 747600 um; 71b, 76b=50 um; 73, 75=75 um; 76a=430 um; 77=200 um. 
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Table2 Comparison of the three main taxonomic classification systems of Rhododendron 


Sleumer (1949) Chamberlain et al. (1996) 

















መሙ 
















































































Goetsch et 81. (2005) 





subgen. Lepidorhodium Koehne 

sect. Pogonanthum G. Don 

sect. Lepipherum G. Don 

sect. Vireya (Bl.) H. F. Copeland 
subgen. Eurhododendron Maxim. 
subgen. Pseudanthodendron Sleumer 
sect. Pentanthera G. Don 

sect. Rhodora G. Don 

sect. Viscidula Matsum. & Nakai 
subgen. Anthodendron Rehder & Wilson 

sect. Brachycalyx Sweet 

sect. Tsutsusi Sweet 
subgen. Azaleastrum Planch. 

sect. Euazaleastrum Sleumer 

sect. Choniastrum Franch. 

sect. Candidastrum Sleumer 

sect. Mumeazalea Sleumer 

(outside Rhododendron) 


subgen. Rhododendron 
sect. Pogonanthum 
sect. Rhododendron 
sect. Vireya 
subgen. Hymenanthes (Bl.) K. Koch 
sect. Ponticum G. Don 
subgen. Pentanthera (G. Don) Pojarkova 
sect. Pentanthera 
sect. Rhodora ? 
sect. Viscidula 
sect. Sciadorhodion Rehder & E. H. 
Wilson? 
subgen. Tsutsusi 
sect. Brachycalyx 
sect. Tsutsusi (Sweet) Pojarkova 
subgen. Azaleastrum 
sect. Azaleastrum 
sect. Choniastrum 
subgen. Candidastrum 
subgen. Mumeazalea 
subgen. Therorhodion 


subgen. Rhododendron 


sect. Pogonanthum 
sect. Rhododendron 
sect. Vireya 


subgen. Hymenanthes 


sect. Ponticum G. Don 
sect. Pentanthera 
(incl. R. canadense (L.) Torr.) 


subgen. Azaleastrum 


sect. Tsutsusi 

(incl. subgen. Tsutsusi, subgen. 
Mumeazalea, sect. Viscidula, 
sect. Azaleastrum sensu 
Chamberlain et al., 1996) 
sect. Sciadorhodion 

(incl. Menziesia Smith, R. 
vaseyi Gray, and subgen. 
Candidastrum, sect. 
Sciadorhodion sensu 
Chamberlain et al., 1996) 


subgen. Choniastrum 
subgen. Therorhodion 








1) sect. Rhodora 200. 
Kron (1995)[] 
albrechtii Maxim. 

































































R. pentaphyllum Maxim. 


Rhododendron canadense (L.) Torr.[] R. vaseyi. 2) Chamberlain et al.(1996)[] 
sect. Brachycalyx[] R. schlippenbachii Maxim.[] R. guinguefolium, sect. Rhodora[] R. 
[] subgen. Pentanthera. 





sect. Sciadorhodion, 
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1) There are only two species, Rhododendron canadense (L.) Torr. and R. vaseyi, in sect. Rhodora sensu Chamberlain et al. 
(1996). 2) Chamberlain et al. (1996) followed the proposal of Judd and Kron (1995) to transfer some species of sect. 
Brachycalyx subgen. Tsutsusi (ie. R. schlippenbachii Maxim. and R. quinquefolium) and sect. Rhodora subgen. 
Pentanthera (i.e. R. albrechtii Maxim. and R. pentaphyllum Maxim.) into sect. Sciadorhodion (subgen. Pentanthera). 
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Section Subgenus L F S 
Vireya 
a 
Rhododendron 
Rhododendron A I i 
Pogonanthum 
b Rhododendron 
Choniastrum (3/11) | Azaleastrum E IV* iii 
Ponticum I Hymenanthes BCD H i 
< | Pentanthera 
€ | Rhodora (1/2) Pentanthera "o: 
d | Pentanthera F V iv 
ብ 
Tsutsusi 
e | Brachycalyx . 
Tsutsusi HIJ VI** v,i 
Tsutsusi 
Brachycalyx 
ንንን | Mumeazalea (1/1) 9 9 9 
Viscidula(1/1) | Pentanthera 2 a? ? 
4! Azaleastrum (2/5) | Azaleastrum E IH viiviii 
4 (genus Menziesia) 
f | Rhodora (1/2) 
Pentanthera te ? 
Sciadorhodion(2/4) 


“|Canididastrum (M1)? ? ? 
I Therorhodion (1/2) K VH ix 
Empetrum nigrum(outgroup) 

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































[] 79 [] [] ü [] [] [| Goetsch[] (2005) rpb2 0,0 
[] Chamberlain[] (1996)0 00 ^ <” [] [] [] a, [| ; b, R. ferruginum L., ITS ü 
[] (Gao et al., 2002); c, R. canadense; d, [] ; e, O ; f, R. vaseyi; g, R. camtschaticum ፻81., ITS[] 
[] 00, [] [] [] [] [] ;L DU: A, D 
[] ; B, D ; C, 1:5 Dr SEO MOGs FS 0000;6G, 0 ; H, 3r 
Un; [] ;K, 0 ;F,DD;L Ll D ; H, [] ; HI, 1; IV, D 
; VS, [] ; VL [] IU; VIL D D 111: 5, DU:L 34,000 ; iii, 11]; 
iv’, UU; v, IDD; vi, ; vii, [] [] ; viii, [] [] OO: ix, [ [] [] (*) 
[] eo [] [] [] ; D [ [ 
Fig. 79. Micromorphological characters and phylogenetic relationships of Rhododendron. The phylogenetic tree was 
summarized from the rpb2 gene tree of Goetsch et al. (2005). The division of subgenera and sections was based on 
classification of Chamberlain et al. (1996). “<” indicates a monophyletic group. a, R. micranthum; b, R. ferruginum L., 





which formed a monophyletic group with Ledum palustre L. in the ITS tree of Gao et al. (2002); c, R. canadense; d, R. molle; 
e, R. mariesii; f, R. vaseyi; g, R. camtschaticum Pall., which formed a monophyletic group with R. redowskianum in the ITS 
tree; the numbers in parentheses show the number of species used in Goetsch et al. (2005) and the total number of species in 
the taxon in the world, respectively; L, leaf epidermis; A, R. liliiflorum-type; B, R. fortunei-type; C, R. chihsinianum-type; D, 
R. simiarum-type; E, R. ovatum-type; F3, R. molle-type; G, R. mariesii-type; H, R. simsii-type; I, R. mariae-type; J, R. 
flosculum-type; K, R. redowskianum-type; F, fruit surface; I, R. liliiflorum-type; IL, R. fortunei-type; 11, R. ovatum-type; IV, 
R. latoucheae-type; V°, R. molle-type; VI, R. mariae-type; VII, R. redowskianum-type; S, seed coat; i, R. liliiflorum-type; ii, 
R. fortunei-type; iii, R. latoucheae-type; iv^, R. molle-type; v, R. mariae-type; vi, R. meridionale-type; vii, R. ovatum-type; 
viii, R. mitriforme-type; ix, R. redowskianum-type. R. westlandii (*) and R. mariesii (**) had types of fruit surface similar to 
R. fortunei-type, which differed from R. latoucheae-type and R. mariae-type. 
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